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(57) Abstract: The invention relates to an electric plant with safety device. The plant comprises a switchgear installation, consumer 
loads (7) connected to the switchgear installation and at least one feeder cable (9, 9a) to the switchgear installation. The object of the 
invention is to provide a strong consumer network which still has a high degree of safety against damage caused by short-circuiting 
faults. In accordance with the invention the plant comprises at least two feeder cables (9, 9a), each connected to its own current 
source (1, la) such as a transformer (1, la) or a generator. At least one of the feeder cables is connected by a branch cable (12, 12a) 
to earth. The branch cable is provided with a closing contact (3, 3a), which is normally open. This is arranged to be activated, i.e. to 
quickly close the connection to earth in the event of short-circuiting (5a) in the switchgear installation. The invention also relates to 
a method for remedying faults in such a switchgear installation and the use of a closing contact to provide security against faults. 
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ELECTRIC PLANT AND METHOD AND USE IN CONNECTION WITH SUCH 
PLANT 

Technical field 

5 In a first aspect the present invention relates to an electric plant with a 

safety device of the type described in the preamble to claim 1 . 

In a second aspect the invention relates to a method of the type described 
in the preamble to claim 14, and in a third aspect to the use of a protective com- 
ponent in a switchgear station in accordance with claim 16. 

10 The invention is primarily intended to protect a medium-voltage switch- 

gear installation and the electrical system and components that receive their cur- 
rent from the switchgear installation. It relates primarily to switchgear installations 
supplying a current of 12 or 24 kV but is naturally not limited to these voltage lev- 
els. The term "medium voltage" in the present application shall thus be under- 

15 stood to relate to the whole interval from an ordinary end user level, e.g. 127 or 
220 V, up to the limit of what is generally considered to be high voltage, i.e. 
72.5 kV. 

Background art 

20 Short circuits can occur in all electric power systems at all voltage levels. 

The consequences of a short circuit are a high current and a voltage drop in large 
parts of the network. The short-circuiting current also causes mechanical and 
thermal strain on all apparatus and equipment upstream of the fault location. In 
most cases an arc occurs in the fault location which, in combination with the high 

25 short-circuiting current, produces damages at the fault location that demand re- 
pairs but also incur risk of personal injury. 

The consequences of short circuits depend on the duration of the short 
circuit, the amplitude of the current and the level of the voltage drop. 

In order to minimise the consequences of a short circuit, its duration must 

30 be minimised. 

When a short circuit occurs the breaker closest upstream of the fault shall 
disconnect the short circuit. The duration of a short circuit depends on how quickly 
it can be detected and how long is required to disconnect it. 

The consequences of a short circuit are also dependent on where it oc- 
35 curs in an electrical system. 

Short circuits can be divided into three groups as regards where the fault 

occurs: 

A. Short circuit on the supply side 

B. Short circuit in the switchgear installation. 
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C. Short circuit on an out-going group. 

Regardless of where the fault occurs, all apparatus and components must 
be dimensioned for a short circuit producing the highest short-circuiting current. If 
the short-circuiting current exceeds the rated data existing on the apparatus, the 

5 system must be altered so that the short-circuiting current is kept at the levels the 
switchgear installation and breakers can handle. A usual measure is to divide the 
supply side between two transformers and busbars. Nowadays 64 kA is the high- 
est short-circuiting current permitted for breakers and switchgear installations. 

If a short circuit occurs in a switchgear installation, the switchgear installa- 

10 tion and breaker on the supply side must be dimensioned for the estimated short- 
circuiting current. The switchgear installation must also be dimensioned so that it 
can withstand the pressure increase that occurs in the event of an arc in the 
switchgear installation. 

Extremely large quantities of energy in the form of heat and radiation are 

15 released in arcs caused by large leakages. This energy gives rise to pressure in- 
creases in enclosed switchgear installations with restricted space, for instance, 
which may burst the enclosure. Such switchgear installations must therefore be 
equipped with bulky relief openings through which the hot gases can flow out. The 
high arc temperatures also cause the material in conductors and coupling equip- 

20 ment to melt, or even to be vaporised. Combustible organic material may also be 
ignited when it is subjected to the high temperatures and intense radiation of the 
arc. The arc also gives rise to toxic gases through decomposition of air (NOx) and 
vaporisation of metals. It is therefore usual for such switchgear installations to be 
provided with arrangements for pressure relief in the form of evacuation channels 

25 hatches that open automatically, etc. Such switchgear installations therefore be- 
come space consuming and expensive. 

There has long been a great need in industry, first of all to prevent the oc- 
currence of arcs and secondly to minimise the duration of arcs. Material damage 
as a result of the heat and pressure increase built up during the existence of the 

30 arc can therefore be reduced. The risk of personal injury and poisoning are also 
reduced. 

It is therefore a matter of urgency to prevent as far as possible the occur- 
rence of arcs and, when they do occur, to endeavour to extinguish them as 
quickly as possible. Breakers are normally used for this purpose. Besides being 
35 expensive, these breakers have the drawback of reacting relatively slowly. On the 
cable from the transformer, which supplies the switchgear from the external net- 
work, the breaking time is in the order of 200 ms because of the selectivity re- 
quirement of the relay protection. In the cables from the switchgear to the loads 
the breakers are normally capable of breaking more quickly, ca 40 ms. A breaking 
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time of 200 ms is too long to effectively prevent damage as a result of arcs being 
formed. When an arc appears in the switchgear installation itself, therefore, other 
measures must be taken to quickly extinguish the arc. A branch cable to earth 
from the feeder cable from the transformer is sometimes arranged for this purpose 

5 and provided with a normally open closing contact, which, in the event of a short- 
circuiting fault, connects the feeder cable to earth so that the arc is extinguished. 
The operating time for such a closing contact is normally around 20 ms. 

For practical reasons, this method is not used for arcs appearing in the 
system after the switchgear installation. Neither is the same saving in time so sig- 

10 nificant in relation to the time it takes for the breakers in these cables to be acti- 
vated, i.e. ca. 40 ms. 

An operating time of 20 ms for a closing contact is often sufficient to pre- 
vent the arc from causing major damage. However, even during this time a certain 
amount of havoc can occur and it would be desirable to be able to achieve even 

1 5 shorter operating times. 

Upon short-circuiting in an out-going group the breaker on the out-going 
group must be dimensioned to be able to break the short-circuiting current that 
occurs and the switchgear installation must be dimensioned to handle the same 
short-circuiting current. 

20 A particular problem exists in systems where the switchgear installation 

receives currents from two or more feeder cables. This is becoming increasingly 
usual in industry. One reason is that a strong net is desirable, i.e. with high short- 
circuiting effect, in order to avoid voltage fluctuations when loads with high output 
are connected. In most cases this means the start of large motors. A strong net- 

25 work is achieved by increasing the number of incoming supplies to the switchgear 
installation or by connecting together the busbar systems of two or more switch- 
gear installations. 

Another case where several feeder cables are used is when a local gen- 
erator is connected to the switchgear installation. This is becoming increasingly 
30 usual. Many industries make use of waste energy from their own processes to 
generate electricity. This is usually supplied to the public network after step-up 
transformation. By instead supplying their own consumption the cost of a trans- 
former is saved and the system becomes strong. 

The principal drawback of connecting switchgear installations together or 
35 having several supplies to a switchgear installation from the transformer and/or 
generator is the high short-circuiting currents that appear in the medium-voltage 
system. The leakage in the medium-voltage system consists of the sum of the 
currents from the various feeder cables and the rated data for switchgear installa- 
tion and breaker may be exceeded. This can nowadays been remedied by ar- 
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ranging a current limiter between the various switchgear installations or between 
the various parts of a switchgear installation with several feeders. However, this is 
an extremely expensive solution and entails other complications. 

5 Account of the invention 

Against this background, the object of the present invention is to provide a 
plant with a safety device which, in an efficient, reliable, simple and cost-effective 
manner, is able to provide a strong consumer network but which still has a high 
degree of safety against damage caused by short-circuiting faults. 
10 This object has been achieved in a first aspect by a plant of the type de- 

scribed in the preamble to claim 1 being provided with the special features defined 
in the characterizing part of the claim. 

The term "switchgear installation" in the claims shall be understood to 
mean not only an individual switchgear installation but also two or more switch- 
15 gear installations that are connected on the same potential since, from the electri- 
cal point of view, such an arrangement is in principle equivalent to one switchgear 
installation. 

At least one of the feeder cables to the switchgear installation or busbars 
is thus provided with a closing contact to earth. Thanks to the closing contact 

20 which, in the event of short circuiting in the switchgear installation, quickly con- 
nects one of the feeder cables to earth, an arc that arises as a result of a short 
circuit in the added system can quickly be extinguished before any substantial 
damage occurs. It is thus possible to take advantage of the benefits offered by a 
network with several feeder cables, without the additional current entailing in- 

25 creased risk of damage due to short-circuiting. The closing contact thus consti- 
tutes a short-circuiting diverter. The need for breakers on the out-going groups 
from the switchgear installation is also eliminated. These may be replaced with 
load disconnectors. 

In accordance with a preferred embodiment the closing contact is ar- 

30 ranged to be activated if the fault occurs in the consumer system the switchgear 
installation is supplying. Since then at least one of the feeder cables is earthed, 
the risk is eliminated of short-circuiting currents from the feeders being added to- 
gether and reaching a level exceeding the top value from a feeder. The shortx. 
circuiting current will thus remain below the rated data for breaker and switchgear 

35 installation. The connection to earth must take place during the first periodic 
quarter of the current in order to limit the first current peak. 

The closing contact is suitably triggered as a result of signals from fault 
indicators such as arc monitors, current and voltage sensors. 
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For optimal safety a closing contact should be arranged in connection with 
each feeder cable to the switchgear installation. Such an embodiment is ex- 
tremely important in order to eliminate arcs in the switchgear installation itself, and 
provides increased reliability for reducing short-circuiting currents in the event of 

5 faults out in the consumer system. This thus constitutes another preferred em- 
bodiment of the invention. 

As mentioned earlier, it is desirable to effect closing as quickly as possi- 
ble. This offers increased competitive strength over alternative safety measures 
achieved by breaking. Thanks to short closing time the solution is particularly at- 

10 tractive even for remedying faults out in the consumer system where a breaker is 
not as slow as in the feeder cable. It is also important in this case for the closing 
to occur during the first periodic quarter. A closing contact has recently been de- 
veloped that can close to earth in less than 5 ms in the medium voltage area. The 
use of a quick-action closing contact therefore constitutes yet another preferred 

1 5 embodiment of the claimed switchgear installation. 

In accordance with a further advantageous embodiment the closing con- 
tact is arranged for galvanic closing, i.e. with low impedance. The lower the im- 
pedance, the greater proportion of the current will pass through the closing con- 
tact and the small proportion will pass through the fault location. 

20 The closing contact is suitably of a type comprising a first electrode, a 

second electrode, a movable contact element enclosing them, and an actuator, 
said actuator comprising a helically wound first coil firmly established at the first 
electrode, which movable contact element comprises a flange abutting the coil, 
whereby a current pulse running in the coil produces a repulsion force between 

25 the coil and the flange, which throws the movable contact element to the second 
electrode and completes the switching. Such a closing contact can achieve clos- 
ing times of less than 5 ms. 

An extremely important area of application for the present invention is 
when the feeder cable receives its current directly from a generator, i.e. locally 

30 produced current. Thanks to the invention, such an arrangement becomes in- 
creasingly attractive from the cost aspect. This application therefore constitutes a 
preferred embodiment of the invention. 

Tfieabove and~6ther pref^ed~embodiments~of thelnventionaredefined 

in the sub-claims to claim 1. 
35 in a second aspect the object of the invention is achieved by a method of 

the type described in the preamble to claim 14 comprising the special features 
defined in the characterizing part of the claim. 

In a third aspect this object has been achieved by the use of a closing 
contact as claimed in claim 16. 
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Thanks to the method and use claimed and the preferred embodiments 
thereof as defined in the claims dependent on claim 14 and claim 16, respectively, 
equivalent benefits are gained as defined above for the plant claimed. 
5 The invention will be described in more detail in the following detailed de- 

scription of preferred embodiments thereof with reference to the accompanying 
drawings. 

Brief description of the drawings 
10 Figure 1 is a circuit diagram illustrating a plant in accordance with a first em- 
bodiment of the invention. 
Figures 2-3 show the circuit diagram corresponding to Figure 1 in accordance 

with two alternative embodiments of the invention. 
Figure 4 shows a basic layout sketch of a closing contact suitable for use in a 
15 plant in accordance with the invention. 

Figure 5 shows an advantageous embodiment of the closing contact shown 
in Figure 4. 

Figure 6 is a flow diagram clearly illustrating the function of the invention. 

20 Description of embodiments 

Figure 1 shows a switchgear installation supplied with current from two 
different cables 8, 8a from the network, a transformer 1 , 1a being arranged in 
each cable for step-down transformation of the voltage to the feeder cables 9, 9a. 
Typical voltage levels are stated for the network and switchgear installation, re- 

25 spectively, but these are naturally only examples. The two feeder cables 9. 9a are 
connected to a common busbar 10. The switchgear installation shown may either 
be a single switchgear installation or be formed by connecting two switchgear in- 
stallations to the common busbar. Cables 1 1 lead from the switchgear installation 
to the various loads 7 in the consumer system, represented by a motor in the fig- 

30 ure. 

A breaker 2, 2a is arranged in the feeder cable 9, 9a from each trans- 
former 1, 1a, and a breaker 4 is similarly arranged in the cable 11 to each con- 
sumef poihtT A ^ 

on the left in the figure and can directly earth the feeder cable 9 galvanically by 
35 means of a closing contact 3. 

The closing contact is described in more detail in conjunction with Figures 
4 and 5. It is able to close in less than 5 ms. The closing contact is arranged to be 
activated when a short-circuit 5 appears in the system, either in the switchgear in- 
stallation or on the consumer side. This can be achieved by monitoring by means 
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of a current sensor, voltage sensor or arc monitors at suitable points, or by com- 
binations of these. For the sake of clarity these detectors are not shown in the 
drawings but they may be of generally known, conventional type. Signals from the 
detectors are carried to the closing contact 3, which is thus activated so that the 

5 system is quickly earthed. 

The closing contact prevents the short-circuiting currents from accumu- 
lating in the fault location, since one of the feeders is earthed and the contribution 
from the feeder to the short-circuiting current in the fault location is minimised. 
The demand for withstanding short circuits is thus reduced for breaker and switch- 

10 gear installation. Once the system is earthed the breaker 4 is activated in the con- 
sumer cable 1 1 where the fault 5 occurred. The switchgear installation is then dis- 
connected from the current supply by activation of the breakers 2 and 2a. The 
closing contact 3 can then be reset and break the earth connection, after which 
the breakers 2, 2a are reset and the switchgear installation again supplies current 

15 to the rest of the consumer loads in the system. Resetting may be performed 

automatically. If, instead, the fault appears in the actual switchgear installation the 
breakers 2, 2a will naturally be activated immediately earthing has occurred. 

Figure 2 illustrates a switchgear installation corresponding to that in Fig- 
ured except that a branch cable 12. 12a to earth, with closing contact 3, 3a, is ar- 

20 ranged at each feeder cable 9, 9a. In this case both the closing contacts 3, 3a will 
be activated when a fault appears at any consumer load 5 or in the switchgear in- 
stallation 5a. Otherwise the course of events corresponds to that for the embodi- 
ment shown in Figure 1 . 

Figure 3 illustrates the invention if there is only one incoming cable 8 with 

25 transformer 1 from the network, but where the current supply is supplemented by 
current auto-generated at the voltage level of the switchgear installation, i.e. with- 
out transformation. A generator 13 thus supplies current directly to the busbar 10 
of the switchgear installation. A breaker is provided in the cable 14 from the gen- 
erator 13, and galvanic earthing can be achieved via branch cable 12 with closing 

30 contact 3. The function is in principle the same as in the embodiment shown in 
Figure 1 , i.e. upon short-circuiting 5 in any part of the cable system or in the 
switchgear installation the closing contact 3 is activated and the course of events 

~ continues as described'abdve in cbnjunctidn~with~Figure-l7"lnthis case also the 
branch cable 12 is preferably provided with a breaker. Similarly, a branch cable 

35 with closing contact to earth can also be arranged at the feeder cable 9 from the 
transformer 1 . 

A closing contact suitable for use in the plant is shown in Figure 4. This 
includes a first contact part 31 , a second contact part 32 and a movable contact 
part 33. The movable contact part is in the form of a sleeve. It surrounds the first 
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contact part and is provided with a flange 34. A contact member 35 is arranged 
between the first and second contact part, respectively, and the movable contact 
part. In the embodiment shown by way of example these contact members are in 
the form of bands of helically wound conducting wire. The bands surround the first 
5 and second contact parts, respectively, and are arranged in grooves in each 
contact part. The helically wound shape allows the bands to abut against each 
contact part with spring force. The contact members are arranged to permit the 
movable contact part to move longitudinally while retaining low-ohmic contact with 
both the first and the second contact parts. 
10 A first helical coil 36, a so-called Thomson coil, is arranged in conjunction 

with the flange 34. In the figure the helical coil is arranged immediately beneath 
the flange and the flange is arranged to abut the coil. When a current pulse flows 
through the coil from a current source, not shown, a variable magnetic field ap- 
pears which induces eddy currents in the flange 34. The eddy currents in turn 
15 cause the formation of a magnetic field opposed to the first magnetic field. This 
gives rise to a strong repulsion force that throws the flanged sleeve 33 towards 
the other contact part. 

A plurality of arc fingers 37 of spring steel are arranged around the sec- 
ond contact' partrThese are restrained in contact with the second contact part, in — 
20 the upper part of the figure, with the free end, the finger top, directly obliquely to- 
wards the first contact part. The arc fingers are arranged to have a deflection with 
high resonance frequency. When the fingers encounter the advancing movable 
contact part they start to vibrate. The finger tops then bounce against the movable 
contact part. Each time the finger top leaves the surface of the movable contact 
25 part a small arc appears. However, a plurality of fingers are arranged around the 
contact part, all of them having different phases and different resonance fre- 
quency, one or other finger top is in contact at any moment with the movable 
contact part. These arcs are therefore eliminated. 

Figure 5 shows an advantageous embodiment of the closing contact. The 
30 embodiment includes all the parts mentioned in Figure 4, these having the same 
designations. In the example shown the contacts are arranged in a casing of in- 
sulating material. The casing, preferably filled with protective gas, consists of a 

cylindrical viSir3'87rtopT^ " " 

Upon operation the movable contact part is thrown against the second 
35 contact part so that contact is produced between the first and second parts. This 
is achieved with the aid of contact members 35. In closed position the flange 34 
abuts a hammer ring 312 which in turn abuts a second helical coil 31 1. The ham- 
mer ring is movable along the length of the movable contact part and is held in 
contact with the second helical coil by the force of a spring 313. The second spiral 



BEST AVAILABLE COPY 



WO 01/33685 



9 



PCT/SEOO/02169 



coil is anchored in the bottom part 310. When a current pulse from a current 
source, not shown, flows through the second helical coil a variable magnetic field 
appears which induces eddy currents in the hammer ring 312. The eddy currents 
in turn cause the formation of a magnetic field opposed to the first magnetic field. 

5 This gives rise to a strong repulsion force that throws the hammer ring towards 
the flange of the movable contact. The kinetic energy thus established is trans- 
ferred to the flange of the movable contact part, which is thrown to its open resting 
position. If, for any reason, the movable contact part should not have fully reached 
its ON position the hammer ring will, by an impulse, transfer its kinetic energy to 

10 the movable contact. The illustrated solution for the breaking function is thus re- 
gardless of whether the previous closing operation was complete. 

A screening ring 314 is arranged on a level with the end of the first con- 
tact part facing the end of the second contact part. In similar manner a screening 
ring 315 is arranged on a level with the end of the second contact part facing the 

15 end of the first contact part. The two screening rings are arranged to distribute the 
existing electric field between the first and second contact parts so that no field 
concentrations arise. 

Figure 6 illustrates what happens upon short-circuiting out in the con- 
sumer system in a plant in accordance with the invention. The illustration refers to 

20 the embodiment with a closing contact at each incoming cable, i.e. in principal as 
shown in Figure 2. Short-circuiting in the consumer system is designated 5 in Fig- 
ure 2. In Figure 6 the curve I represents the leakage current that would occur if 
there were only one supply. Curve II shows the leakage in the case of two sup- 
plies, i.e. as shown in Figure 2. Curve III shows the leakage with the use of clos- 

25 ing contacts 3, 3a in Figure 2. These are activated during the first periodic quarter, 
i.e. within 5 ms. The accumulated leakage according to curve III thus does not 
have time to exceed the top value for one supply, curve I, and breakers and other 
components in the switchgear installation that are dimensioned for the peak value 
at one supply will not be overloaded. 



BEST AVAILABLE COPY 



WO 01/33685 



10 



PCT/SE00/02169 



CLAIMS 

1 . An electric plant with safety device comprising a switchgear installation 
with busbar (10) and at least a first and a second feeder cable (9, 9a, 14) to the 

5 busbar (10) of the switchgear installation, which cables are each connected to a 
current source (1, 1a, 13) such as a transformer (1, 1a) or a generator (13), char- 
acterized by a branch cable (12, 12a) to earth, which branch cable is connected 
to at least one of the feeder cables (9, 9a, 14) or the busbar (1 0) and is provided 
with a closing contact (3, 3a), normally open, which is arranged to be activated, 
10 i.e. to quickly close the connection to earth in the event of short-circuiting (5a) in 
the switchgear installation. 

2. A plant as claimed in claim 1, characterized in that the closing contact (3, 
3a) is also arranged to be activated in the event of short-circuiting (5) at one of the 

15 consumer loads. 

3. A plant as claimed in claim 1 or claim 2, characterized in that the closing 
contact (3, 3a) is connected to arc monitors, current sensors and/or voltage sen- 

sorsrand is arranged to be activated-in-response-to signals-therefrom. 

20 

4. A plant as claimed in any one of claims 1-3, characterized in that each 
feeder cable (9, 9a, 14) is connected to a branch cable (12, 12a) to earth, pro- 
vided with a closing contact (3, 3a). 

25 5. A plant as claimed in any one of claims 1-4, characterized in that each 
closing contact (3, 3a) is arranged to achieve closing in less than 5 ms. 

6. A plant as claimed in any one of claims 1-5, characterized in that the 
closing contact (3, 3a) is arranged for galvanic closing, i.e. with low impedance. 

30 

7. A plant as claimed in claim 6, characterized in that each closing contact 
comprises a first electrode (31), a second electrode (32), a movable contact ele- 

~ ment (33)nenclosing"them, and~an^ctuator^ 

wound first coil (36) firmly established at the first electrode, which movable con- 
35 tact element comprises a flange (34) abutting the coil, whereby a current pulse 

running in the coil produces a repulsion force between the coil and the flange, 

which throws the movable contact element to the second electrode and completes 

the switching. 
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8. A plant as claimed in any one of claims 1-7, characterized in that at least 
one of the branch cables (12, 12a) comprises a breaker (6) in series with the 
closing contact. 

5 9. A plant as claimed in any one of claims 1-8, characterized in that at least 
one of the feeder cables (9, 9a, 14) comprises a breaker (2, 2a) arranged be- 
tween the current sources (1, 1a, 13) and the branch cable (12, 12a). 

10. A plant as claimed in claim 8 or claim 9, characterized in that said 

10 breaker (6) in series with the closing contact or said breaker between the current 
source (1, 1a, 13) and the branch cable (12, 12a) is arranged to break the current 
automatically after the closing contact (3, 3a) has been activated. 

11. A plant as claimed in 10, characterized in that the closing contact (3, 3a) 
15 is arranged to be reset after the current has been disconnected. 

12. A plant as claimed in any one of claims 1-11, characterized by an induc- 
tor arranged in at least one of the branch cables (12, 12a). 

20 13. A plant as claimed in any one of claims 1-12, characterized by an induc- 
tor arranged in at least one of the feeder cables (9, 9a, 14). 

14. A plant as claimed in any one of claims 1-12, characterized in that at 
least one of the current sources is a generator (13). 

25 

1 5. A plant as claimed in any one of claims 1-1 3, characterized in that at 
least one of the current sources is a transformer (1, 1a). 

16. A plant as claimed in any one of claims 1-15, characterized in that the 
30 switchgear installation is a medium voltage switchgear installation. 

17. A plant as claimed in any one of claims 1-16, characterized in that the 
closing contact is^rrangedioxonnectall-three-phases to-earth: 

35 18. A method for remedying faults in an electric plant comprising a switchgear 
installation with busbar and at least a first and a second feeder cable to the bus- 
bar of the switchgear installation, which cables are each connected to a current 
source such as a transformer or a generator, characterized in that a branch cable 
to earth is connected to at least one of the feeder cables or the busbar and is pro- 
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vided with a closing contact, normally open, and in that the closing contact is 
brought to be activated, i.e. to quickly close the connection to earth in the event of 
short-circuiting in the switchgear installation. 

19. A method as claimed in claim 1 8, characterized in that the method is 
performed in a plant comprising the features defined in any of claims 2-17. 

20. The use of a closing contact in an electric plant comprising a switchgear 
installation, consumer loads connected to the switchgear installation and at least 
one feeder cable to the switchgear installation, characterized in that it is applied 
in a plant comprising at least two feeder cables, each connected to its own current 
source, the closing contact being used to connect at least one of the feeder ca- 
bles to earth in the event of short-circuiting in the switchgear installation. 

21 The use as claimed in claim 20, characterized in that the closing contact 
is used in a plant comprising the features defined in any of claims 2-17. 
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